chi, lungs, heart or urinary bladder, and is a
rare cause of enlargement of the thyroid It
occurs also in the pancreatic islets in many dia-
betics, and as a feature of certain tumours e g
medullary thyroid cancer, islet cell pancreatic
tumours and phaeochromocytomas of the ad-
renal medulla.

Genetically-determined amyloidosis. Several fami-
lial forms of amyloidosis have been described. The
best known are familial mediterranean fever and pri-
mary familial amyloidosis.

Familial mediterranean fever is found principally in
Mediterranean Jews and Armenians and is inherited
as an autosomal recessive disease. In its most typical
form, recurrent fever is associated with pain in chest
abdomen, joints and skin; amyloidosis supervenes'
causing death by renal involvement, but affecting
also the spleen, lungs and liver. Variants of the
disease are recognised in which the amyloidosis
becomes apparent before the other features.

Primary familial amyloidosis. This is least rare in
parts of Portugal and is inherited as an autosomal
dominant. The disease presents in the 3rd and 4th
decades with increasing leg weakness and loss of
reflexes. Subsequently sphincteric disturbances and
malabsorption from intestinal involvement lead to
death within 10 years.

Many other rare syndromes have been described
in individual families, each with a particular dis-
tribution of amyloid deposition.

The nature and aetiology of amyloidosis

The essential constituent of amyloid is the pro-
tein which forms the fibrils seen on electron
microscopy. Investigation of AIO, including
amino-acid   sequencing   and   immunological
analysis, has shown it to have a molecular
weight of 5000 to 18000 and to consist of
the N-terminal parts of immunoglobulin light
chains. In any particular case, the amyloid is of
either A or, less commonly, of K type (p. 1Q6)
and amino-acid sequencing indicates homo-
geneity of the polypeptide chains, which is
strong evidence that it is produced by a clone of
plasma cells. Amyloid from different patients
shows differences in its amino-acid sequences
It is significant that nearly all patients with
multiple myeloma complicated by amyloid have
free light chains in their plasma and urine, and
that partial proteolytic digestion of light chains
in vitro produces a breakdown product which
assumes the structure of amyloid filaments.
Analysis of AUO has shown it to be homo-
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geneous in each individual case, but there is dis-
agreement on whether it too consists of a part
of the immunoglobulin molecule. On balance,
this appears to be unlikely, and antibodies to
AUO have been reported to cross react with a
trace protein present in the plasma, the con-
centration of which increases in old age. It may
be that AUO is a breakdown product of this.

A characteristic feature of amyloid, revealed
by x-ray diffraction analysis, is that the poly-
peptide molecules have a /J-pleated configura-
tion, which is unusual for mammalian polypep-
tides, and may explain its chemically inert
nature, insolubility and poor antigenicity. It is
of interest that, on enzymic digestion, a number
of polypeptides, including insulin, glucagon and
calcitonin yield fragments which can assume
this configuration and adopt a fibrillar struc-
ture resembling amyloid. It may be that the
polypeptide hormones are the source of the
amyloid forming in pancreatic islets, islet-cell
tumours and medullary cancer of the thyroid
(which secretes calcitonin). In general, however,
the sites of early deposition of amyloid suggest
that it is derived from a constituent of the
plasma which escapes from small vessels and is
possibly converted to amyloid by the digestive
enzymes of phagocytic cells.

Minor components of amyloid include a
second protein (T') which constitutes about 5
per cent of both major types of amyloid. It is
readily soluble and is removed from amyloid
during processing of tissue; in vitro it forms
pentamers with a ring-like structure which
become stacked (like red cells in rouleaux) to
form rods with periodic cross-marking. It was
suggested recently that P protein is a constitu-
ent of the first component of complement but
this now seems doubtful. Amyloid also con-
tains mucopolysaccharides, lipoproteins and
fibrin in trace amounts, but it is likely that
these have either been trapped by amyloid as
it is deposited or are plasma constituents which
have permeated it.

Amyloid is readily induced in animals by
prolonged antigenic stimulation or oral
administration of casein, and its deposition
is enhanced by thymectomy and by im-
munosuppressive agents. Although human
amyloid is associated with conditions which
involve the immunity system, there is no
common immunological disturbance: for ex-
ample, in lepromatous leprosy cell-mediated